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Electronic device and method of operating electronic device 
Field 

[0001] The invention relates to a stylus engagable electronic device 
and to a method of enhancing user interface of the device. 

Background 

[0002] Connputing devices of different kind have became more 
common recent years. As the technology has advanced the size of various 
computing devices has decreased. Mobility has increased the usability of the 
devices and the customers have learned to expect versatile functionality from 
new devices put into the market. 

[0003] The advanced technology has enabled to greatly increase 
the computing power of electronic device. However, the mobility the customers 
expect from modern computing devices places large demands on the size of 
the devices. The small size of the devices limits the size of the user interface, 
such as keyboard and display. However, the users want same kind of operabil- 
ity from small hand held devices as they get from tabletop computers. 

[0004] Various solutions have been presented to increase the us- 
ability of hand held devices, such as mobile phones, personal digital assistants 
(PDA) or other computing devices. As it is difficult to realize a keyboard in a 
handheld device, other input methods have been devised. One such solution is 
to use a touch sensitive screen as a display element of an electronic device. 
The user of the device touch objects displayed on the screen and the device is 
configured to detect the touch and response with a determined action. To in- 
crease the usability of the touch screen, a stylus with a relatively sharp point is 
often used to touch the screen. In addition, only a small keyboard or a set of 
buttons is often needed on the housing of the device to implement a working 
user interface. The device is often implemented with a stylus holder, where 
the stylus ia stored when not in use. 

[0005] While the touch screen has increased the usability of hand 
held electronic devices the user interface is still cumbersome. Especially if size 
of the device is small and thus the size of the screen is limited, it may be diffi- 
cult to show large images or web pages, for example, on a small screen. The 
display area of the screen has to be implemented with scroll bars so that the 
user may scroll the view displayed on the screen. The use of such scroll bars 
is cumbersome as the size of the scroll bars must be kept minimum in order so 
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that as large views as possible may be displayed on the screen at the same 
time. 

Brief description of the invention 

[0006] An object of the invention is to provide an improved user in- 
terface to electronic devices. According to an aspect of the invention, there is 
provided a method of operating a stylus engagable electronic device compris- 
ing a screen, and a stylus holder, the method comprising: detecting move- 
ments of a stylus inside the stylus holder; executing user interface commands 
on the basis of the detection. 

[0007] According to another aspect of the invention, there is pro- 
vided an electronic device, comprising a display and a stylus holder, and 
means to detect movements of a stylus inside the stylus holder, and means to 
execute user interface commands on the basis of the detection. 

[0008] According to yet another aspect of the invention, there is 
provided an electronic device, comprising: a display; a stylus holder, the holder 
comprising an inside surface; movement detection sensors on the inside sur- 
face of the stylus holder to detect movements of a stylus inside the stylus 
holder; and a processor to execute user interface commands on the basis of 
the detection. 

[0009] The solution of the invention provides several advantages. 
Input efficiency and usability of the electronic device is increased. When a sty- 
lus is usually operated according to prior art it is in user's hand and the user 
uses the stylus to give commands to the device by touching the touch screen 
of the device with the tip of the stylus. When the stylus is not in use it is placed 
in a stylus holder integrated in the housing of the device. In an embodiment of 
the invention, the stylus, which is placed in a stylus holder of the device, is 
used for giving commands to the device. The stylus may be rotated and also 
moved in the longitudinal direction back and forth. The commands associated 
with the movement may be for example scrolling the screen in vertical and 
horizontal directions. The rolling of the stylus in the stylus holder may scroll the 
view on the screen of the device in vertical direction and the back and forth 
direction may be associated with horizontal scrolling of the view. 
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List of drawings 

[0010] In the following, the invention will be described in greater de- 
tail with reference to the embodiments and the accompanying drawings, in 
which 

[0011] Figure 1 illustrates an electronic device; 

[0012] Figures 2A, 2B and 2C illustrate examples of sensors; 

[0013] Figures 3A and 3B illustrate the embodiments of the inven- 
tion with flowcharts and, 

[0014] Figure 4 illustrates the structure of an electronic device with 
a block diagram. 

Description of embodiments 

[0015] Figure 1 illustrates an exemplary electronic device of an em- 
bodiment of the invention. The electronic device 100 includes a housing 102 
and a display 104 which typically comprises a touch screen 106. One or more 
buttons 108 to 1 14 are provided with which a user may interact with the device. 
The device further includes a stylus 116 which may be used to access the 
touch screen and a stylus holder 118 where the stylus 116 may be placed 
when it is not used to access the touch screen. 

[0016] In the example of Figure 1, the stylus holder is on the right 
side of housing of the device. The place of the stylus holder may vary from de- 
vice to device. In some devices the stylus holder may be on different sides of 
the housing. In the example embodiment of Figurel the holder is visible, but 
the stylus holder may also be integrated into the housing. In some embodi- 
ments the housing may comprise more than one stylus holders. 

[0017] In an embodiment, a user of the device may give commands 
to the device by moving the stylus if the stylus holder. In the example embodi- 
ment of Figure 1. the stylus holder 118 comprises an opening 120 revealing a 
section of the stylus 116 inside the stylus holder. The user may access the sty- 
lus 1 16 inside the stylus holder 1 18 via the opening 120. For example, the user 
may rotate the stylus around the longitudinal axis of the stylus inside the stylus 
holder. The user may also move the stylus up and down or back and forth in- 
side the stylus holder. The stylus may also be accessed from the tip of the sty- 
lus visible outside the stylus holder. 
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[0018] The electronic device comprises means to detect move- 
ments of a stylus inside the stylus holder In an embodiment the device com- 
prises movement detection sensor arrangement on the inside surface of the 
stylus holder to detect movements of a stylus inside the stylus holder. The 
movement detection sensor may be realized in various ways. 

[0019] In an embodiment, the movement detection sensors detect 
the movements of the stylus optically. Figure 2A illustrates an embodiment of 
the sensor arrangement 200. The arrangement comprises a light source 202, a 
lens 204 and an optical sensor 206 on the inside surface 208 of the stylus 
holder. The light source may be a light emitting diode (LED), for example. The 
light source emits light 210, which reflects from the surface of the stylus 116. 
The lens focuses the reflected light to the sensor 206. In an embodiment the 
sensor 206 takes periodically images from the surface of the stylus with the aid 
of the light emitted from the light source 202. The sensor analyses successive 
images and if the images are different measures the difference. From the 
measurement the sensor is able to detect the movements of the stylus. One 
example of a possible sensor is Agilent ADNS-2610 Optical Sensor. The sen- 
sor may also be realized in many other ways known for one skilled in the art. 

[0020] In an embodiment, the surface of the stylus 116 has a pat- 
tern so that the sensor arrangement can more easily detect the movements of 
the stylus. The pattern may comprise black and white hatch pattern, and the 
sensor arrangement may be configured to detect the movements of the hatch 
pattern and determine the movement of the stylus. Figure 2B illustrates an- 
other embodiment of the movement detection sensors. The embodiment com- 
prises two sensor arrangements 212 and 214. Each sensor arrangement is 
similar in structure to the arrangement of Figure 2A. The stylus 116 comprises 
two sections, first section 216 has a horizontal hatch pattern and the second 
section 218 comprises a vertical hatch pattern. The first sensor arrangement 
212 is configured to measure the up and down movement of the stylus. Light is 
emitted from the light source 202 and the sensor 206 detects light pulses from 
the light reflected from the surface of the stylus. The hatch pattern causes a 
pulse effect to the reflected light. On the basis of the pulses the sensor deter- 
mined the movement of the stylus. Respectively, the second sensor arrange- 
ment 214 is configured to measure the rotating movement of the stylus 116 
with the aid of the horizontal hatch pattern. 
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[0021] In an embodinnent, the movement detection sensors detect 
the movements of the stylus mechanically. Referring to Figure 2B, the solution 
comprises two sensor arrangements 212, 214. Each arrangement comprises a 
roller. In arrangement 212 the roller rolls when the stylus is moved up and 
down. In arrangement 214 the roller roils when the stylus is rotated. 

[0022] In an embodiment, the movement detection sensors must 
be activated with a predetermined command. The command may be given by 
pressing a predetermined button of the buttons 108 to 114 on the housing of 
the device. The command may also be given by selecting a menu command 
from the touch screen. 

[0023] Referring to Figure 2C. in an embodiment, the device com- 
prises at least one sensor 220 on the inside surface 208 of the stylus holder to 
detect the pressing of the stylus 116 through the opening 120 perpendicularly 
to the longitudinal axis of the stylus. The sensor may be a pressure sensor. 
This may be used in a similar manner as the buttons 108 to 114 on the hous- 
ing of the device. 

[0024] Flowcharts of Figures 3A and 3B illustrate an embodiment of 
the invention. Figure 3A illustrates an embodiment where the different move- 
ments of the stylus are associated to different commands. In step 300 the de- 
vice detects a command given by the user to activate association routine. The 
command may be given using a predefined button combination or by a menu 
command, for example. 

[0025] In step 302 the different possible movements are associated 
with different commands. For example, the rotating of the stylus around the 
longitudinal axis of the stylus inside the stylus holder may be associated with 
scrolling the view displayed on the screen to a given direction. Respectively 
the up and down movement may be associated with scrolling the view to the 
perpendicular direction. The movements may also be associated with other . 
commands, such as volume or brightness adjustment or cursor control, just to 
name few alternatives. 

[0026] The movements may also be combined with button com- 
mands. Thus, pressing a given button and simultaneously rotating the stylus 
inside the stylus holder may be associated with a given command while rotat- 
ing the stylus and pressing some other button may be associated with another 
command. In step 304 the device detects a command to de activate the asso- 
ciating. The associations are stored and the process is deactivated. Button 
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commahds may also be used simultaneously with stylus movement com- 
mands. For example, the stylus movements commands may be used to scroll 
a menu and a button command may be used to select a menu item. 

[0027] Figure 3B illustrates an embodiment of the movement detec- 
tion. In step 306 the device detects a command given by the user to activate 
movement detection. The command may be given using a predefined button 
combination or by a menu command, for example. In step 308 the device acti- 
vates the movement detection. 

[0028] In step 310 the device detects the rnovement of the stylus in- 
side the stylus holder in the above explained manner. In step 312 the device 
performs the command associated with the detected movement. In step 314 
the device checks whether a command that ends the movement detection 
process has been detected. If this is not the case, the movement detection 
continues as in step 310. In case the command has been detected, the move- 
ment detection is deactivated in step 316. 

[0029] Figure 4 illustrates an example of the structure of an elec- 
tronic device with a block diagram. The device comprises a processor 400 
which controls the operation of the device. The processor includes suitable 
software. The device further comprises a display 402, which typically, but not 
necessarily, comprises a touch screen. The device comprises a set of buttons 
or a keyboard 404. In an embodiment the device comprises communication 
unit 406 which provides wireless communication. The communication unit may 
be a cellular transceiver, a short-range wireless transceiver such as Bluetooth 
transceiver, or a Wireless Local Area Network (WLAN) transceiver, for exam- 
ple. The device may comprise audio unit 408, which may include microphone 
and speaker. The device may store data and software applications into a mem- 
ory410. 

[0030] The device comprises sensors 412 to detect the movements 
of a stylus inside a stylus holder. The sensors are connected to the processor. 
The processor detects the command to activate movement detection given by. 
the user using the touch screen or the buttons of the device. The processor 
activates the detection. In an embodiment, the processor loads association 
table from the memory 410. The association table defines the command to be 
perfomrd on the basis of detected movement. The sensors 412 monitor the 
movements of the stylus inside the stylus holder and transmit the movement 
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information to the processor 400. The processor executes commands on the 
basis of the detection information. 

[0031] The functions of the processor may be realized with discrete 
components or signal processor, as one skilled in the art is aware. 

[0032] Even though the invention is described above with reference 
to an example according to the accompanying drawings, it is clear that the in- 
vention is not restricted thereto but it can be modified in several ways within 
the scope of the appended claims. 
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